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New  wroods  for  butter  tubs  and  butter  boxes  are  in  demand.  This 
demand  is  not  the  result  of  a  shortage  of  suitable  container  material 
but  springs  rather  from  economic  considerations  which  make  it 
highly  desirable  to  use  species  of  wood  near  at  hand  or  low  in  price 
if  any  such  are  found  suitable  for  the  purpose.  The  absence  of 
objectionable  odor-  and  flavor-imparting  qualities  is  an  essential 
requirement  of  woods  used  in  butter  containers.  In  former  years, 
when  market  butter  was  shipped  largely  in  tubs,  it  was  found  by 
experience  that  eastern  spruce,  of  which  there  was  a  large  supply  in 
the  Northern  States,  was  a  highly  satisfactory  material  of  which  to 
make  tubs.  In  the  Middle  West,  ash  early  found  favor  for  butter 
tubs,  and  throughout  the  Eastern  States  yellow  poplar  was  con- 
sidered standard  for  butter  boxes.  None  of  these  woods  when  prop- 
erly seasoned  imparts  objectionable  odor  or  flavor  to  butter  with 
which  it  comes  in  contact  (fig.  1). 

With  the  exception  of  ash,  which  has  a  wide  range  of  growth 
in  the  eastern  half  of  the  United  States,  woods  now  commonly  used 
in  the  manufacture  of  butter  containers  must  often  be  shipped  con- 
siderable distances.  It  is  highly  desirable,  therefore,  that  the  pos- 
sibility of  using  other  woods  for  butter  containers  be  investigated  in 
order  that  the  choice  of  suitable  species  may  be  widened  and  that 
container  material  may  be  more  readily  obtainable  locally. 

EARLY  TESTS 

The  first  recorded  tests  of  other  woods  with  a  view  to  making  them 
available  for  the  manufacture  of  butter  containers  were  conducted  by 
the  Bureau  of  Animal  Industry,  in  cooperation  with  the  Forest 
Service    in    1919.     Eleven    common    woods    Avere    tested,    nine    of 
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which  had  not  previously  been  used  in  the  making  of  commercial 
butter  containers.  Of  these  nine,  three — eastern  hemlock,  southern 
cypress,  and  Sitka  spruce — were  found  to  be  suitable  for  butter  con- 
tainers under  the  usual  methods  of  packing.  In  experiments  con- 
ducted in  California  2  white  fir  proved  to  be  satisfactory  for  types  of 
butter  containers  in  use  in  that  region.  Western  cottonwood,  when 
properly  seasoned  and  prepared,  was  also  found  to  give  satisfactory 
service,  except  under  the  most  exacting  conditions.  Of  these  five 
species  not  previously  used  for  commercial  butter  containers  only 
white  fir  and  Sitka  spruce  have  become  firmly  established  in  the  trade. 
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Figure   1. — Odorless  and   tasteless  woods  are  essential  for  butter  containers. 


RECENT  TESTS 

In  response  to  a  recently  renewed  demand  for  a  wider  choice  of 
butter-container  woods,  the  Forest  Products  Laboratory  undertook 
to  ascertain,  on  the  basis  of  odor-  and  flavor-imparting  character- 
istics, the  suitability  of  11  additional  woods  for  butter  containers. 

A  total  of  14  species  of  native  woods  were  used  in  the  tests :  Aspen, 
basswood,  beech,  black  gum,  cottonwood,  elm,  hackberry,  magnolia, 
red  gum,  soft  maple,  sycamore,  white  ash,  white  fir,  and  yellow  pop- 
lar. The  last  three  species  were  included  in  the  tests  for  purposes  of 
comparison.  All  these  species,  except  the  aspen  and  white  fir,  were 
from  southern  sources.  Aspen  is  a  northern  species  little  used  at 
present,  and  white  fir  is  a  western  species. 

The  conditions  of  the  test  corresponded  as  closely  as  possible  to 
present  practices  in  preparing  and  marketing  butter.  Only  freshly 
churned  butter  was  used.  The  butter  tested  was  made  into  standard 
1-pound  prints.  Slices  approximately  three-quarters  of  an  inch 
thick  were  cut  from  the  prints.     Each  slice  of  butter  was  wrapped 
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in  commercial  parchment  and  placed  between  two  pieces  of  wood 
having  the  same  cross-sectional  dimensions  as  the  butter  but  only 
one-quarter  of  an  inch  thick  (fig.  2).  The  individual  wood-and- 
butter  sandwich  was  then  wrapped  in  parchment,  placed  in  a  wide- 
mouthed  pint  glass  jar,  and  tightly  sealed.  Each  of  the  14  species 
was  tested  when  containing  6  percent,  12  percent,  and  20  percent  of 
moisture.  Two  complete  sets  of  samples  were  prepared.  One  set  of 
the  wood  slices  was  paraffined ;  the  other  set  was  given  no  treatment. 
All  the  samples  were  kept  in  storage  at  temperatures  varying  from 
32°  to  46°  F.  In  addition  to  the  sandwiches,  boxes  of  some  of  the 
species  of  wood  were  similarly  tested  by  having  standard  1-pound 
prints  of  butter  placed  in  them. 


Figure  2. — Steps  in  the  preparation  of  test  samples  :  A,  The  wood  sample  was  resawed 
into  two  pieces  about  one-fourth  of  an  inch  thick.  Each  of  these  two  pieces  was  cross- 
cut into  three  squares.  Two  squares  were  conditioned  so  as  to  contain  6  percent  of 
moisture,  two  to  contain  12  percent,  and  the  remaining  two  to  contain  20  percent. 
B,  A  slice  of  butter  three-fourths  of  an  inch  thick  was  wrapped  in  vegetable  parch- 
ment and  placed  between  two  squares  of  wood.  C,  The  entire  sandwich  was  wrapped  in 
vegetable  parchment  and  placed  in  a  wide-mouthed  fruit  jar.  D,  A  standard  1-pound 
print  of  butter,   parchment   wrapped,   was  placed  in   an  individual  wooden   box. 

The  butter  samples  were  tested  by  an  experienced  butter  judge  at 
the  University  of  Wisconsin.  Each  sample  was  tested  for  odor  and 
flavor  at  the  end  of  2  days,  7  days,  and  14  days.  More  than  1,500 
individual  scorings  of  the  samples  were  made.  The  tests  were  con- 
tinued for  only  14  days,  since  in  commercial  practice  the  period 
elapsing  between  production  and  consumption  seldom  exceeds  2 
weeks. 
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RESULTS 

Significant  results  of  the  tests  may  be  summarized  as  follows : 

1.  The  species  listed  in  order  of  freedom  from  imparting  odor  and 
flavor  to  butter  as  determined  by  the  tests  are :  White  ash,  white  fir, 
soft  maple,  hackberry,  sycamore,  aspen,  beech,  yellow  poplar,  elm, 
black  gum,  basswood,  cotton  wood,  red  gum,  and  magnolia. 

2.  Up  to  14  days,  at  least,  the  tendency  of  wood  to  impart  odor  and 
flavor  to  butter  increased  with  time. 

3.  The  tendency  of  wood  to  impart  odor  and  flavor  increased  with 
its  moisture  content ;  any  species  of  wood  having  as  much  as  20  per- 
cent of  moisture  (partially  air-dry)  cannot  be  recommended  for 
butter  containers. 

4.  The  use  of  paraffin  retarded  the  development  of  a  woody  odor 
or  flavor  in  butter  for  a  time  but  did  not  prevent  it. 

5.  Heartwood  and  sapwood  were  identical  in  their  tendency  to 
impart  flavor  or  ordor  to  butter. 

6.  Slightly  stained  wood  imparts  no  more  odor  or  flavor  to  butter 
than  does  unstained  wood. 

APPLICATION 

Yellow  poplar  has  long  been  a  standard  wood  for  butter  boxes.  In 
the  foregoing  list  all  species  noted  ranking  better  than  yellow  poplar 
in  the  matter  of  imparting  objectionable  flavor  or  odor  to  butter 
should,  of  course,  be  suitable  for  butter  containers  from  a  flavor-  and 
odor-imparting  standpoint.  Ranking  slightly  below  yellow  poplar 
are  elm  and  black  gum,  both  of  which  are  probably  also  acceptable 
for  butter  containers  so  far  as  flavor-  and  odor-imparting  tendencies 
are  concerned. 

The  tests  described  were  confined  to  the  odor-  and  flavor-imparting 
qualities  of  the  wood.  These  are  only  two  of  the  many  properties 
that  require  consideration  in  proving  a  wood  suitable  for  commercial 
butter-container  use.  Some  of  the  other  properties,  such  as  weight, 
color,  and  nailing  qualities,  may  be  important  enough  to  render  some 
of  the  species  tested  commercially  impractical. 
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